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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a voltage converter 
which can protect a DC load system from an overvoltage even 
if a DC power supply is cut off while a regenerative power is 
generated. 

SOLUTION: In a regenerative braking mode, an inverter 14 
converts an AC voltage, generated by a motor Ml according to 
a PWMC signal from a controller 30, into a DC voltage and 
supplies the DC voltage to a step-up converter 12. The step-up 
converter 12 steps down the DC voltage and charges a DC 
power supply B. The controller 30 receives a voltage V2 from a 
voltage sensor 1 1 and, if the voltage V2 is higher than a 
prescribed value, stops the operation of the step-up converter 
1 2. Further, the controller 30 receives a voltage Vf, applied to a 
DC-DC converter 1 9, from a voltage sensor 1 8 and, if the 
voltage Vf is higher than a prescribed value, stops the operation 
of the step-up converter 12. Further, the controller 30 receives 
the voltage VI of the DC power supply B from a voltage sensor 
10 and, if the voltage VI and the voltage V2 are not agree with 
each other, stops the operation of the step-up converter 1 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An electrical-potential-difference inverter equipped with the control unit which controls said 
electrical-potential-difference converter to protect the electric system of the direct-current load driven using 
the direct current voltage outputted from said DC power supply if nonconformity is detected by the electric 
system between the electrical-potential-difference converter which changes the electrical potential 
difference from a power plant, and charges DC power supply, and said DC power supply and said electrical- 
potential-difference converter. 

[Claim 2] It is the electrical-potential-difference inverter according to claim 1 with which said control unit 
suspends actuation of said electrical-potential-difference converter by having fiirther the electrical-potential- 
difference detector which detects the electrical potential difference impressed to said direct-current load 
when the electrical potential difference detected by said electrical-potential-difference detector reaches 
beyond a predetermined value. 

[Claim 3] It is the electrical-potential-difference inverter according to claim 1 with which said control unit 
suspends actuation of said electrical -potential-difference converter by having further the electrical-potential- 
difference detector which detects the electrical potential difference outputted from said DC power supply 
when the electrical potential difference detected by said electrical-potential-difference detector reaches 
beyond a predetermined value. 

[Claim 4] Said power plant is an electrical-potential-difference inverter according to claim 2 or 3 which 
consists of at least one generator. 

[Claim 5] Each of said at least one generator is an AC generator. Said electrical-potential-difference inverter 
It is prepared corresponding to said at least one generator, and has further at least one inverter which 
changes into direct current voltage the altemating voltage from the AC generator with which each 
corresponds. Said control unit The electrical-potential-difference inverter according to claim 4 which 
changes said altemating voltage into said direct current voltage, and controls each of said at least one 
inverter to supply the changed direct current voltage to said electrical-potential-difference transducer at the 
time of normal actuation. 

[Claim 6] It has further the 2nd electrical-potential-difference detector which detects the direct current 
voltage of the input side of the 1st electrical-potential-difference detector which detects the electrical 
potential difference outputted from said DC power supply, and said electrical-potential-difference converter 
in the case of supplying direct current voltage to said electrical-potential-difference converter from said DC 
power supply. Said control unit is an electrical-potential-difference inverter according to claim 1 which 
suspends actuation of said electrical-potential-difference converter when the 1st electrical potential 
difference detected by said 1st electrical-potential-difference detector differs from the 2nd electrical 
potential difference detected by said 2nd electrical-potential-difference detector. 

[Claim 7] Said power plant is an electrical-potential-difference inverter according to claim 6 which consists 
of one generator. 

[Claim 8] It is the electrical-potential-difference inverter according to claim 7 which said generator is an AC 
generator and said electrical-potential-difference inverter is further equipped with the inverter which 
changes the altemating voltage from said AC generator into direct current voltage, and said control unit 
changes said altemating voltage into said direct current voltage at the time of normal actuation, and controls 
said inverter to supply the changed direct current voltage to said electrical-potential-difference transducer. 
[Claim 9] Said power plant is an electrical-potential-difference inverter according to claim 6 which consists 
of two or more generators. 

[Claim 10] Said control unit is an electrical-potential-difference inverter according to claim 9 which controls 
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two or more driving gears corresponding to said two or more generators further so that the income and outgo 
of electrical energy suit among said two or more generators, and controls the electric system of said direct- 
current load to drive said direct-current load with the power supplied from said DC-power-supply side. 
[Claim 1 1] It is the electrical -potential-difference inverter according to claim 9 which each of two or more 
of said generators is an AC generator, and said electrical-potential-difference inverter is formed 
corresponding to said two or more generators, and is further equipped with two or more inverters which 
change into direct current voltage the altemating voltage from the AC generator with which each 
corresponds, and said control unit changes said altemating voltage into said direct current voltage at the time 
of normal actuation, and controls each of two or more of said inverters to supply the changed direct current 
voltage to said electrical-potential-difference transducer. 

[Claim 12] Said generator is an electrical-potential-difference inverter given in any 1 term of claim 2 to 
claim 1 1 which is the motor for actuation which generates driving force to a car. 

[Claim 13] Said direct-current load is an electrical-potential-difference inverter according to claim 12 which 
are mounted auxiliary machinery. 

[Claim 14] Said direct-current load is an electrical-potential-difference inverter according to claim 12 or 13 
which is another electrical-potential-difference converter which carries out electrical-potential-difference 
conversion of the direct current voltage from said DC power supply, and supplies the changed direct current 
voltage to the electric load of a mounted low-battery system. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrical-potential-difference inverter which changes 

the power generated by the motor and charges DC power supply. 

[0002] 

[Description of the Prior Art] Recently, the attention with big hybrid car (Hybrid Vehicle) and electric 
vehicle (Electric Vehicle) as an automobile which considered the environment is attracted. And a part of 
hybrid car is put in practical use. 

[0003] This hybrid car is an automobile which makes the motor driven with DC power supply, an inverter, 
and an inverter the source of power in addition to the conventional engine. That is, while obtaining the 
source of power by driving an engine, the direct current voltage from DC power supply is changed into an 
alternating current with an inverter, and the source of power is obtained by rotating a motor by the changed 
alternating current. Moreover, an electric vehicle is an automobile which makes the motor driven with DC 
power supply, an inverter, and an inverter the source of power. 

[0004] Such a hybrid car or an electric vehicle is considered [ carrying the motorised equipment shown in 
drawing 10 , and ]. Motorised equipment 400 is equipped with DC power supply B, the system relays SRI 
and SR2, Capacitor C and the bidirectional electrical-potential-difference converter 410, and an inverter .420 
with reference to drawing 10 . The bidirectional electrical-potential-difference converter 410 contains 
Reactor L, NPN transistors QIO and Ql 1, and diodes DIO and Dl 1 . Reactor L ~ on the other hand, an edge 
is connected to the power-source line of DC power supply B, and an another side edge is connected between 
the midpoint of NPN transistor QIO and NPN transistor Ql 1, i.e., the emitter of NPN transistor QIO, and the 
collector of NPN transistor Ql 1. NPN transistors QIO and Ql 1 are connected to a serial between a power- 
source line and an earth line. And the collector of NPN transistor QIO is connected to a power-source line, 
and the emitter of NPN transistor Ql 1 is connected to an earth line. Moreover, between the collector 
emitters of each NPN transistors QIO and Ql 1, the diodes DIO and Dl 1 which pass a current from an 
emitter side to a collector side are arranged. 

[0005] DC power supply B will supply direct current voltage to Capacitor C, if the system relays SRI and 
SR2 are turned on. Capacitor C graduates the direct current voltage from DC power supply B, and supplies 
the graduated direct current voltage to the bidirectional electrical-potential-difference converter 410. The 
bidirectional electrical -potential-difference converter 410 carries out pressure up of the direct current 
voltage from Capacitor C according to the period when NPN transistor Ql 1 is tumed on by the control from 
a control device (not shown), and supplies the direct current voltage which carried out pressure up to an 
inverter 420. Moreover, at the time of a regeneration generation of electrical energy of Motor M, by control 
from a control device, the bidirectional electrical-potential-difference converter 410 lowers the pressure of 
the direct current voltage changed by the inverter 420, and charges DC power supply B. 
[0006] An inverter 420 receives the direct current voltage from the bidirectional electrical-potential- 
difference converter 410 through a smoothing capacitor (not shown), by control from a control unit (not 
shown), changes direct current voltage into alternating voltage, and drives Motor M. Moreover, at the time 
of a regeneration generation of electrical energy of Motor M, an inverter 420 receives alternating voltage 
from Motor M, by control from a control device, changes alternating voltage into direct current voltage, and 
supplies it to the bidirectional electrical-potential-difference converter 410. Motor M is driven with an 
inverter 420 and generates predetermined torque. Moreover, at the time of regeneration. Motor M functions 
as a generator and supplies the generated alternating voltage to an inverter 420. 

[0007] DC to DC converter 430 is a DC to DC converter for using for the auxiliary machinery system 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/29/2005 



JP,2003-244801,A [DETAILED DESCRIPTION] 



Page 2 of 12 



carried in an automobile, lowers the pressure of the direct current voltage from DC power supply B, and 
supplies it to the inverter (not shown) which drives the air-conditioner (not shown) in which the direct 
current voltage whose pressure was lowered was carried in the hybrid car or the electric vehicle. 
[0008] In motorised equipment 400, DC power supply B will supply direct current voltage to Capacitor C, if 
the system relays SRI and SR2 are tumed on, and Capacitor C graduates direct current voltage and they 
supply it to the bidirectional electrical-potential-difference converter 410 and DC to DC converter 430. The 
bidirectional electrical -potential-difference converter 410 carries out pressure up of the direct current 
voltage according to the period when NPN trgmsistor Ql 1 is tumed on, and supplies the direct current 
voltage which carried out pressure up to an inverter 420 through a smoothing capacitor (not shown). An 
inverter 420 changes direct current voltage into alternating voltage, and drives Motor M. And Motor M 
generates predetermined torque. On the other hand, DC to DC converter 430 is supplied to the inverter 
which lowers the pressure of the direct current voltage from Capacitor C, and drives an air-conditioner. 
[0009] At the time of regenerative braking of a hybrid car or an electric vehicle. Motor M generates 
alternating voltage and supplies it to an inverter 420. An inverter 420 changes the alternating voltage from a 
motor into direct current voltage, and supplies it to the bidirectional electrical-potential-difference converter 
410. The bidirectional electrical-potential-difference converter 410 lowers the pressure of carrier beam 
direct current voltage from an inverter 420, and charges DC power supply B. Thus, in motorised equipment 
400, while carrying out pressure up of the direct current voltage from DC power supply B and driving Motor 
M, DC power supply B are charged with the electrical potential difference which Motor M generated at the 
time of regenerative braking. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in conventional motorised equipment 400, when DC 
power supply B are separated by malfimction or an open circuit of the system relays SRI and SR2 at the 
time of a regeneration generation of electrical energy, the electrical potential difference Vb by the side of the 
DC power supply of the bidirectional electrical-potential-difference converter 410 rises, and there is a 
problem that an overvoltage is impressed to DC to DC converter 430 as a direct-current load. 
[001 1] If it is going to make high pressure-proofing of a direct-current load system so that this overvoltage 
can be borne, pressure-proof high components must be used and low cost-ization cannot be realized as a 
whole. Therefore, also when DC power supply are separated by a certain cause at the time of a regeneration 
generation of electrical energy, an overvoltage needs to be made not to be impressed to a direct-current load 
system. 

[0012] Then, it is that are made in order that this invention may solve this problem, and that object offers the 
electrical-potential-difference inverter which prevents that an overvoltage is impressed to a direct-current 
load system also when DC power supply are separated at the time of a regeneration generation of electrical 
energy. 
[0013] 

[The means for solving a technical problem and an effect of the invention] According to this invention, an 
electrical-potential-difference inverter will be equipped with the control unit which controls an electrical- 
potential-difference converter to protect the electric system of the direct-current load driven using the direct 
current voltage outputted from DC power supply if nonconformity is detected by the electric system 
between the electrical-potential-difference converter which changes the electrical potential difference from a 
power plant, and charges DC power supply, and DC power supply and an electrical-potential-difference 
converter. 

[0014] Preferably, an electrical -potential-difference inverter is frirther equipped with the electrical-potential- 
difference detector which detects the electrical potential difference impressed to a direct-current load, and a 
control unit suspends actuation of an electrical-potential-difference converter, when the electrical potential 
difference detected by the electrical-potential-difference detector reaches beyond a predetermined value. 
[0015] Preferably, an electrical -potential-difference inverter is further equipped with the electrical -potential- 
difference detector which detects the electrical potential difference outputted from DC power supply, and a 
control unit suspends actuation of an electrical-potential-difference converter, when the electrical potential 
difference detected by the electrical-potential-difference detector reaches beyond a predetermined value. 
[0016] A power plant consists of at least one generator more preferably. Still more preferably each of at 
least one generator Are an AC generator and an electrical-potential-difference inverter is formed 
corresponding to at least one generator. It has fiirther at least one inverter which changes into direct current 
voltage the alternating voltage from the AC generator with which each corresponds. A control unit At the 
time of normal actuation, alternating voltage is changed into direct current voltage, and each of at least one 
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inverter is controlled to supply the changed direct current voltage to an electrical-potential-difference 
transducer. 

[0017] The 1st electrical-potential-difference detector which detects preferably the electrical potential 
difference to which an electrical-potential-difference inverter is outputted from DC power supply, It has 
further the 2nd electrical-potential-difference detector which detects the direct current voltage of the input 
side of the electrical-potential-difference converter in the case of supplying direct current voltage to an 
electrical-potential-difference converter from DC power supply. A control unit When the 1 st electrical 
potential difference detected by the 1st electrical-potential-difference detector differs from the 2nd electrical 
potential difference detected by the 2nd electrical-potential-difference detector, actuation of an electrical- 
potential-difference converter is suspended. 

[0018] A power plant consists of one generator more preferably. Still more preferably, a generator is an AC 
generator, and an electrical-potential-difference inverter is further equipped with the inverter which changes 
the altemating voltage from an AC generator into direct current voltage, and at the time of normal actuation, 
a control unit changes altemating voltage into direct current voltage, and controls an inverter to supply the 
changed direct current voltage to an electrical-potential-difference transducer, 

[0019] A power plant consists of two or more generators more preferably. Two or more still more desirable 
driving gears which are equivalent to two or more generators as for a control unit so that the income and 
outgo of electrical energy may suit among further two or more generators are controlled, and the electric 
system of a direct-current load is controlled to drive a direct-current load with the power supplied from a 
DC-power-supply side. 

[0020] Still more preferably, each of two or more generators is an AC generator, and an electrical-potential- 
difference inverter is formed corresponding to two or more generators, and it has further two or more 
inverters which change into direct current voltage the altemating voltage from the AC generator with which 
each corresponds, and at the time of normal actuation, a control unit changes altemating voltage into direct 
current voltage, and controls each of two or more inverters to supply the changed direct current voltage to an 
electrical-potential-difference transducer. 

[0021] A generator is a motor for actuation which generates driving force to a car more preferably. 
[0022] Direct-current loads are mounted auxiliary machinery still more preferably. A direct-current load is 
another electrical-potential-difference converter which carries out electrical-potential-difference conversion 
of the direct current voltage from DC power supply, and supplies the changed direct ciirrent voltage to the 
electric load of a mounted low-battery system still more preferably. 

[0023] Therefore, according to this invention, when nonconformity arises in the electric system between DC 
power supply and an electrical-potential-difference converter, it can prevent that an overvoltage is impressed 
to the electric system of a direct-current load. Consequently, in the hybrid car or electric vehicle carrying the 
electrical-potential-difference inverter by this invention, pressure-proofing can constitute relatively the 
auxiliary machinery system containing a direct-current load with low low cost components, and low cost- 
ization of a hybrid car or an electric vehicle can be attained. 
[0024] 

[Embodiment of the Invention] It explains to a detail, referring to a drawing about the gestalt of operation of 
this invention. In addition, the same sign is given to the same or a considerable part among drawing, and the 
explanation is not repeated. 

[0025] With reference to [gestalt 1 of operation] drawing 1 , motorised equipment 100 equipped with the 
electrical-potential-difference inverter by the gestalt 1 of implementation of this invention is equipped with 
DC power supply B, voltage sensors 10, 1 1, 13, and 18, the system relays SRI and SR2, capacitors CI and 
C2, the pressure-up converter 12, an inverter 14, a current sensor 24, and a control unit 30. In addition, 
motorised equipment 100 is equipment which drives one motor Ml. And a motor Ml is a drive motor for 
generating the torque for driving the driving wheel of a hybrid car or an electric vehicle. Or this motor may 
be made to be built into a hybrid car as a thing which operates as a motor to an engine, for example, can 
perform engine start up so that it may have the function of the generator driven with an engine, 
[0026] The pressure-up converter 12 contains a reactor LI, NPN transistors Ql and Q2, and diodes Dl and 
D2. a reactor LI - on the other hand, an edge is connected to the power-source line of DC power supply B, 
and an another side edge is connected between the midpoint of NPN transistor Ql and NPN transistor Q2, 
i.e., the emitter of NPN transistor Ql, and the collector of NPN transistor Q2, NPN transistors Ql and Q2 
are connected to a serial between a power-source line and an earth line. And the collector of NPN transistor 
Ql is connected to a power-source line, and the emitter of NPN transistor Q2 is connected to an earth line. 
Moreover, between the collector emitters of each NPN transistors Ql and Q2, the diodes Dl and D2 which 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/29/2005 



JP,2003-244801,A [DETAILED DESCRIPTION] 



Page 4 of 12 



pass a current from an emitter side to a collector side are arranged. 

[0027] An inverter 14 consists of U phase arm 15, V phase arm 16, and W phase arm 17. U phase arm 15, V 
phase arm 16, and W phase arm 1 7 are formed in juxtaposition between a power-source line and a ground. 
[0028] U phase arm 15 consists of NPN transistors Q3 and Q4 by which the series connection was carried 
out, V phase arm 16 consists of NPN transistors Q5 and Q6 by which the series connection was carried out, 
and W phase arm 17 consists of NPN transistors Q7 and Q8 by which the series connection was carried out. 
Moreover, between the collector emitters of each NPN transistors Q3-Q8, the diodes D3-D8 which pass a 
current are connected to the collector side from the emitter side, respectively. 

[0029] The midpoint of each phase arm is connected to each **** of each phase coil of a motor Ml . That is, 
a motor Ml is a permanent magnet motor of a three phase circuit, common connection of the end of three 
coils, U, V, and W phase, is made, it is constituted at the middle point, the other end of V phase coil is 
connected to the midpoint of NPN transistors Q5 and Q6, and the other end of W phase coil is connected to 
the midpoint of NPN transistors Q7 and Q8 for the other end of U phase coil at the midpoint of NPN 
transistors Q3 and Q4, respectively. 

[0030] DC power supply B consist of rechargeable batteries, such as nickel hydrogen or a lithium ion. DC 
power supply B output the direct current voltage of the range of 200-3 00 V. A voltage sensor 10 detects the 
electrical potential difference VI outputted from DC power supply B, and outputs the detected electrical 
potential difference VI to a control unit 30. The system relays SRI and SR2 are turned on by the signal SE 
from a control unit 30. A capacitor CI graduates the direct current voltage supplied from DC power supply 
B, and supplies the graduated direct current voltage to the pressure-up inverter 12 and DC to DC converter 
19. A voltage sensor 1 1 detects the electrical potential difference V2 of the input side of the pressure-up 
converter 12, and outputs the detected electrical potential difference V2 to a control unit 30. 
[0031] The pressure-up converter 12 carries out pressure up of the direct current voltage supplied from the 
capacitor CI , and supplies it to a capacitor C2. If Signal PWU is received from a control device 30, with 
Signal PWU, the pressure-up converter 12 will carry out pressure up of the direct current voltage according 
to the period when NPN transistor Q2 was turned on, and, more specifically, will supply it to a capacitor C2. 
In this case, NPN transistor Ql is turned off by Signal PWU. Moreover, if Signal PWD is received from a 
control device 30, the pressure-up converter 12 will lower the pressure of the direct current voltage supplied 
from the inverter 14 through the capacitor C2, and will charge DC power supply B. Furthermore, the 
pressure-up converter 12 will suspend actuation, if Signal STP is received from a control unit 30. 
[0032] A capacitor C2 graduates the direct current voltage from the pressure-up converter 12, and supplies 
the graduated direct current voltage to an inverter 14. A voltage sensor 13 detects the electrical potential 
difference IW of the ends of a capacitor C2, i.e., the input voltage to an inverter 14, and outputs the 
detected input voltage IW to a control unit 30. 

[0033] If direct current voltage is supplied from a capacitor C2, an inverter 14 will change direct current 
voltage into alternating voltage based on the signal PWMI from a control unit 30, and will drive a motor 
Ml . This drives a motor Ml so that the torque specified with the torque command value TR may be 
generated. Moreover, at the time of regenerative braking of the hybrid car or electric vehicle in which 
motorised equipment 100 was carried, an inverter 14 changes into direct current voltage the alternating 
voltage which the motor Ml generated based on the signal PWMC from a control unit 30, and supplies the 
changed direct current voltage to the pressure-up converter 12 through a capacitor C2. In addition, with 
regenerative braking said here, it includes braking accompanied by a regeneration generation of electrical 
energy when there is foot-brake actuation by the driver who drives a hybrid car or an electric vehicle, and 
decelerating a car, carrying out a regeneration generation of electrical energy in turning off an access pedal 
during transit, although a foot brake is not operated (or termination of acceleration). 
[0034] A voltage sensor 18 detects the electrical potential difference Vf impressed to DC to DC converter 
19 from DC power supply B, and outputs the detected electrical potential difference Vf to a control unit 30. 
[0035] A current sensor 24 detects the motor current MCRT which flows on a motor Ml , and outputs the 
detected motor current MCRT to a control unit 30. 

[0036] The torque command value TR and the motor rotational frequency MRN as which the control unit 30 
was inputted from ECU (Electrical Control Unit) prepared outside. The electrical potential difference VI 
from a voltage sensor 10, the input voltage IW from a voltage sensor 13, And the signal PWMI for driving 
Signal PWU and the inverter 14 for driving the pressure-up converter 12 by the approach of mentioning 
later based on the motor current MCRT from a current sensor 24 is generated. The Signal PWU and Signal 
PWMI which were generated are outputted to the pressure-up converter 12 and an inverter 14, respectively. 
[0037] Moreover, if a hybrid car or an electric vehicle receives the signal which shows that it went into 
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regenerative-braking mode from external ECU, a control device 30 will generate the signal PWMC for 
changing into direct current voltage the alternating voltage generated by the motor Ml, and will output it to 
an inverter 14. In this case, switching control of NPN transistors Q4, Q6, and Q8 of an inverter 14 is carried 
out by Signal PWMC. That is, when generating electricity with U phase of a motor Ml, NPN transistors Q6 
and Q8 are turned on, when generating electricity with V phase, NPN transistors Q4 and Q8 are turned on, 
and when generating electricity with W phase, NPN transistors Q4 and Q6 are turned on. Thereby, an 
inverter 14 changes into direct current voltage the alternating voltage generated by the motor Ml, and 
supplies it to the pressure-up converter 12. 

[0038] Furthermore, a control unit 30 receives the electrical potential difference V2 (or electrical potential 
difference Vf from a voltage sensor 18) from a voltage sensor 11, and it judges whether the carrier beam 
electrical potential difference V2 (or electrical potential difference Vf) is higher than a predetermined value. 
And when it judges with a control unit 30 having an electrical potential difference V2 (or electrical potential 
difference Vf) higher than a predetermined value, it judges with the overvoltage being impressed to the 
input side of the pressure-up converter 12, and the signal STP for suspending the pressure-up converter 12 is 
generated, and it outputs to the pressure-up converter 12. In this case, a control xmit 30 judges whether a 
voltage sensor 1 1 to a voltage sensor 10 to the carrier beam electrical potential difference VI and the carrier 
beam electrical potential difference V2 are in agreement, and when an electrical potential difference VI and 
an electrical potential difference V2 are inharmonious, it generates Signal STP and you may make it output 
it to the pressure-up converter 12. When an electrical potential difference VI is inharmonious on an 
electrical potential difference V2, it means that DC power supply B were separated by malfunction or an 
open circuit of the system relays SRI and SR2. 

[0039] Therefore, in the gestalt 1 of this operation, when the electrical potential difference V2 (or electrical 
potential difference Vf) impressed to the input side of the pressure-up converter 12 turns into an 
overvoltage, or when DC power supply B are separated by a certain cause, it is characterized by stopping the 
pressure-up converter 12. 

[0040] Furthermore, a control unit 30 generates the signal SE for turning on the system relays SRI and SR2, 
and outputs it to the system relays SRI and SR2. 

[0041] DC to DC converter 19 lowers the pressure of the direct current voltage from DC power supply B, 
and supplies it to an inverter 20. An inverter 20 changes the direct current voltage from DC to DC converter 
19 into alternating voltage, and drives the motor 21 for air-conditioners. The motor 21 for air-conditioners 
drives the compressor of an air-conditioner. In addition, DC to DC converter 19, an inverter 20, and the 
motor 21 for air-conditioners constitute the auxiliary machinery carried in a hybrid car or an electric vehicle. 
Moreover, DC to DC converter 1 9 constitutes the direct-current load prepared in auxiliary machinery. 
[0042] motorised equipment 100 — setting — a capacitor C2 — a maximum of 500 — since it drives about by 
V, the electric system of the capacitor C2 which is the output side of the pressure-up converter 12, and an 
inverter 14 is constituted by the components which have pressure-proofing in the range of 750-900V. 
[0043] On the other hand, the auxiliary machinery system of DC to DC converter 19, an inverter 20, and the 
motor 21 for air-conditioners is constituted by the about [ 400V ] component. 

[0044] Drawing 2 is the functional block diagram of a control device 30. With reference to drawing 2 , a 
control unit 30 includes the motor torque control means 301 and the electrical -potential-difference 
conversion control means 302. The motor torque control means 301 The torque command value TR, the 
output voltage VI of DC power supply B, the motor current MCRT The signal PWU for turning on / turning 
off NPN transistors Ql and Q2 of the pressure-up converter 12 by the approach of mentioning later based on 
the motor engine speed MRN and the inverter input voltage IW at the time of actuation of a motor Ml, The 
signal PWMI for tuming on / tuming off NPN transistors Q3-Q8 of an inverter 14 is generated, and the 
Signal PWU and Signal PWMI which were generated are outputted to the pressure-up converter 12 and an 
inverter 1 4, respectively. 

[0045] The electrical-potential-difference conversion control means 302 receives the electrical potential 
difference V2 (or electrical potential difference Vf from a voltage sensor 18) from a voltage sensor 11, when 
an electrical potential difference V2 (or electrical potential difference Vf) is higher than a predetermined 
value, generates the signal STP for suspending the pressure-up converter 12, and outputs it to the pressure- 
up converter 12. Moreover, when the electrical potential difference VI from a voltage sensor 10 is received 
and an electrical potential difference VI differs from an electrical potential difference V2 further, the 
electrical-potential-difference conversion control means 302 generates Signal STP, and outputs it to the 
pressure-up converter 12. Furthermore, at the time of regenerative braking, the electrical-potential- 
difference conversion control means 302 generates the signal PWD for lowering the pressure of the direct 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/29/2005 



JP,2003-244801,A [DETAILED DESCRIPTION] 



Page 6 of 12 



current voltage supplied from the inverter 14, and outputs it to the pressure-up converter 12. Thus, since the 
pressure-up converter 12 can also drop an electrical potential difference with the signal PWD for lowering 
the pressure of direct current voltage, it has the function of a bidirectional converter. Furthermore, at the 
time of regenerative braking, the electrical-potential-difference conversion control means 302 generates the 
signal PWMC for changing into direct current voltage the alternating voltage which the motor Ml 
generated, and outputs it to an inverter 14. 

[0046] Drawing 3 is the functional block diagram of the motor torque control means 301 . With reference to 
drawing 3 , the motor torque control means 301 contains the phase voltage operation part 40 for motor 
control, the PWM signal transformation section 42 for inverters, the inverter input voltage command 
operation part 50, the duty ratio operation part 52 for converters, and the PWM signal transformation section 
54 for converters. 

[0047] The phase voltage operation part 40 for motor control receives the input voltage IVV to an inverter 
14 from a voltage sensor 13, receives the motor current MCRT which flows to each phase of a motor Ml 
from a current sensor 24, and receives the torque conmiand value TR from Exterior ECU. And the phase 
voltage operation part 40 for motor control calculates the electrical potential difference impressed to the coil 
of each phase of a motor Ml based on these signals inputted, and supplies the calculated result to the PWM 
signal transformation section 42 for inverters. The PWM signal transformation section 42 for inverters is 
based on a carrier beam count result from the phase voltage operation part 40 for motor control, generates 
the signal PWMI which tums on / turns off each NPN transistors Q3-Q8 of an inverter 14 actually, and 
supplies the generated signal PWMI to each NPN transistors Q3-Q8 of an inverter 14. 

[0048] Thereby, switching control of each NPN transistors Q3-Q8 is carried out, and they control the current 
passed to each phase of a motor Ml so that a motor Ml may take out the ordered torque. Thus, a motorised 
current is controlled and the motor torque according to the torque command value TR is outputted. 
[0049] On the other hand, the inverter input voltage command operation part 50 calculates the optimum 
value (desired value) of inverter input voltage based on the torque command value TR and the motor engine 
speed MRN, and outputs the calculated optimum value to the duty ratio operation part 52 for converters. 
The duty ratio operation part 52 for converters calculates the duty ratio for setting the inverter input voltage 
IW from a voltage sensor 13 as the optimum value of the inverter input voltage from the inverter input 
voltage command operation part 50 based on the optimum value of the inverter input voltage from the 
inverter input voltage command operation part 50, the inverter input voltage IW from a voltage sensor 13, 
and the electrical potential difference VI from a voltage sensor 10, and outputs the calculated duty ratio to 
the PWM signal transformation section 54 for converters. The PWM signal transformation section 54 for 
converters generates the signal PWU for being based on duty ratio from the duty ratio operation part 52 for 
converters, and turning on / tuming off NPN transistors Ql and Q2 of the pressure-up converter 12, and 
outputs the generated signal PWU to NPN transistors Ql and Q2 of the pressure-up converter 12. 
[0050] In addition, since the power are recording in a reactor LI becomes large by enlarging on-duty of 
NPN transistor Q2 of the pressure-up converter 12 bottom, the output of high tension can be obtained more. 
On the other hand, the electrical potential difference of a power-source line falls by enlarging on-duty of 
upper NPN transistor Ql . Then, it is controllable in the electrical potential difference of a power-source line 
by controlling the duty ratio of NPN transistors Ql and Q2 on the electrical potential difference of the 
arbitration more than the output voltage of DC power supply B. 

[0051] Thus, the motor torque control means 301 of a control unit 30 controls the pressure-up converter 12 
and an inverter 14 so that a motor Ml generates the torque of the torque command value TR inputted from 
extemal ECU. Thereby, a motor Ml generates the torque specified with the torque command value TR. 
[0052] The actuation in motorised equipment 100 is explained with reference to drawing 4 . If actuation is 
started, a voltage sensor 1 1 will detect the input voltage V2 of the pressure-up converter 12 (step SI), and 
will output the detected electrical potential difference V2 to a control unit 30. And the electrical-potential- 
difference conversion control means 302 of a control unit 30 receives the electrical potential difference V2 
from a voltage sensor 11, and judges whether the carrier beam electrical potential difference V2 is higher 
than a predetermined value (step S2). This predetermined value is determined by VO, then predetermined 
value =VO+alpha in the electrical potential difference which DC power supply B output. And it is 
determined that alpha will become the electrical potential difference which DC power supply B cannot 
output by adding alpha to an electrical potential difference VO. That is, a predetermined value is set as the 
electrical potential difference which DC power supply B cannot output. When changing the electrical 
potential difference which follows, for example, is outputted from DC power supply B, a predetermined 
value is determined by adding alpha to the maximum of the electrical potential difference to change. 
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[0053] In step S2, when judged with an electrical potential difference V2 being higher than a predetermined 
value, the electrical-potential-difference conversion control means 302 generates the signal STP for 
suspending the pressure-up converter 12, and outputs it to NPN transistors Ql and Q2 of the pressure-up 
converter 12. And it is stopped by Signal STP and the pressure-up converter 12 stops NPN transistors Ql 
and Q2 (step S3). When an electrical potential difference V2 is higher than a predetermined value, the 
electrical-potential-difference conversion control means 302 makes it prevent that judge with the 
overvoltage being impressed to the input side of the pressure-up converter 12, suspend the pressure-up 
converter 12, and the overvoltage more than pressure-proofing is impressed to a capacitor CI and DC to DC 
converter 19. 

[0054] A halt of the pressure-up converter 12 supplies direct current voltage to DC to DC converter 19 
(direct-current load) through a capacitor CI from DC power supply B (step S4). And DC to DC converter 19 
lowers the pressure of the supplied direct current voltage, supplies it to an inverter 20, and an inverter 20 
changes direct current voltage into alternating voltage, and it drives the motor 21 for air-conditioners. 
[0055] Thus, when judged with the overvoltage being impressed to the input side of the pressure-up 
converter 12, after suspending actuation of the pressure-up converter 12 and removing the cause of an 
overvoltage, actuation of the auxiliary machinery system which consists of DC to DC converter 19, an 
inverter 20, and the motor 21 for air-conditioners is continued. And a series of actuation is ended (step S5). 
[0056] On the other hand, in step S2, when an electrical potential difference V2 is below a predetermined 
value, a hybrid car or an electric vehicle receives the signal KR which shows whether it is at the 
regenerative-braking time from Exterior ECU, and the electrical-potential-difference conversion control 
means 302 judges ****** at the time of regenerative braking based on the carrier beam signal KR (step S6). 
And if it judges with it being the electrical-potential-difference conversion control means 302 at the 
regenerative-braking time, the signal PWMC for changing the alternating voltage from a motor Ml into 
direct current voltage will be generated, it will output to an inverter 14, and an inverter 14 will be controlled 
to change the altemating voltage firom a motor Ml into direct current voltage (step S7). If it does so, as 
mentioned above, switching control of NPN transistors Q4, Q6, and Q8 of an inverter 14 is carried out by 
Signal PWMC, an inverter 14 will change the altemating voltage from a motor Ml into direct current 
voltage, and they will supply it to the pressure-up converter 12. 

[0057] Moreover, the electrical-potential-difference conversion control means 302 generates Signal PWD, 
and outputs it to the pressure-up converter 1 2, and the pressure-up converter 1 2 is controlled to lower the 
pressure of the direct current voltage from an inverter 14, and to charge DC power supply B (step S8). If it 
does so, in the pressure-up converter 12, NPN transistor Ql will be turned on, NPN transistor Q2 will be 
turned off, the pressure of the direct current voltage from an inverter 14 will be lowered, and DC power 
supply B will be charged (step S9). Then, it returns to step S2. 

[0058] When judged with it not being at the regenerative-braking time in step S6, the motor torque control 
means 301 The torque command value TR inputted from Outside ECU, the motor rotational frequency 
MRN, The output voltage VI of DC power supply B from a voltage sensor 10, the input voltage IW from a 
voltage sensor 13, And based on the motor current MCRT from a current sensor 24, as mentioned above. 
Signal PWU and Signal PWMI are generated. The inverter 14 which drives a motor Ml so that the Signal 
PWU and Signal PWMI which were generated may be outputted to the pressure-up converter 12 and an 
inverter 14, respectively and the torque as which the motor Ml was specified with the torque command 
value TR may be outputted is controlled (step SIO). And return and each actuation mentioned above are 
performed to step S2 after that. 

[0059] In the flow chart shown in drawing 4 , the actuation shown by step S3 and S4 When an overvoltage 
is impressed to the input side of the pressure-up converter 12, are the actuation which removes the cause of 
an overvoltage, and continues and drives an auxiliary machinery system, and the actuation shown by step S7 
- S9 It is the actuation which changes into direct current voltage the altemating voltage which the motor Ml 
generated at the time of regenerative braking, and charges DC power supply B, and the actuation shown by 
step SIO is actuation whose motor Ml generates torque. 

[0060] Moreover, in the flow chart shown in drawing 4 , although it explained previously that it judged 
whether the electrical potential difference V2 of the input side of the pressure-up converter 12 is higher than 
a predetermined value rather than the judgment (step S6) of being a time of regenerative braking (step S2), 
after judging that it is a time of regenerative braking, you may judge whether an electrical potential 
difference V2 is higher than a predetermined value. In that case, when judged with it being at the 
regenerative-braking time, it is judged [ at the time of / both / being judged with it not being at the 
regenerative-braking time ] whether an electrical potential difference V2 is higher than a predetermined 
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value. 

[0061] Actuation in motorised equipment 100 may be perfomied according to the flow chart shown not only 
in the flow chart shown in drawing 4 R> 4 but in drawing 5 . It is the same as the flow chart with which 
steps SI and S2 of the flow chart which shows the flow chart shown in drawing 5 to drawing 4 are replaced 
with steps S20 and S21, respectively, and others show them to drawing 4 . 

[0062] If actuation is started with reference to drawing 5 , a voltage sensor 1 8 will detect the electrical 
potential difference Vf impressed to a direct-current load (DC to DC converter 19) (step S20), and will 
output the detected electrical potential difference Vf to a control unit 30. And it judges whether the 
electrical-potential-difference conversion control means 302 of a control unit 30 has the electrical potential 
difference Vf higher than a predetermined value from a voltage sensor 1 8 (step 821). When judged with an 
electrical potential difference Vf being higher than a predetermined value, it shifts to step S3, and when 
judged with an electrical potential difference Vf being below a predetermined value, it shifts to step S6. 
Each subsequent actuation is as having explained in drawing 4 . 

[0063] In the flow chart shown in drawing 5 , although it explained previously that it judged whether the 
electrical potential difference Vf impressed to a direct-current load rather than the judgment (step S6) of 
being a time of regenerative braking is higher than a predetermined value (step S21), after judging that it is a 
time of regenerative braking, you may judge whether an electrical potential difference Vf is higher than a 
predetermined value. In that case, when judged with it being at the regenerative-braking time, it is judged 
[ at the time of / both / being judged with it not being at the regenerative-braking time ] whether an electrical 
potential difference Vf is higher than a predetermined value. 

[0064] The flow chart shown in drawing 5 judges with the overvoltage having been impressed to the direct- 
current load, when the electrical potential difference Vf impressed to a direct-current load (DC to DC 
converter 19) is higher than a predetermined value, and it suspends the pressure-up converter 12 that the 
cause of an overvoltage should be removed. Therefore, the predetermined value in step S21 is determined by 
the approach mentioned above on the basis of pressure-proofing of a direct-current load system. 
[0065] Furthermore, actuation in motorised equipment 100 may be performed according to the flow chart 
shown in drawing 6 . step S of the flow chart which shows the flow chart shown in drawing 6 to drawing 4 - 
- 1 and 2 are replaced with steps S30-S32, and others are the same as the flow chart shown in drawing 4 . 
[0066] If actuation is started with reference to drawing 6 , a voltage sensor 10 will detect the electrical 
potential difference VI outputted from DC power supply B (step S30), and will output the detected 
electrical potential difference VI to a control unit 30. And a voltage sensor 1 1 detects the electrical potential 
difference V2 in the input side of the pressure-up converter 12 (step S3 1), and outputs the detected electrical 
potential difference V2 to a control unit 30. 

[0067] If it does so, it will judge whether the electrical potential difference VI of the electrical-potential- 
difference conversion control means 302 of a control unit 30 from a voltage sensor 10 corresponds with the 
electrical potential difference V2 from a voltage sensor 1 1 (step S32), When an electrical potential 
difference VI is in agreement with an electrical potential difference V2, it shifts to step S3, and when an 
electrical potential difference VI is inharmonious on an electrical potential difference V2, it shifts to step 
S6. Each subsequent actuation is as having explained in drawing 4 . 

[0068] In the flow chart shown in drawing 6 , although it explained previously that it judged whether an 
electrical potential difference VI is in agreement with an electrical potential difference V2 from the 
judgment (step S6) of being a time of regenerative braking (step S32), after judging that it is a time of 
regenerative braking, you may judge whether an electrical potential difference VI is in agreement with an 
electrical potential difference V2. In that case, when judged with it being at the regenerative-braking time, it 
is judged whether an electrical potential difference VI is [/ at the time of / both / being judged with it not 
being at the regenerative-braking time ] in agreement with an electrical potential difference V2. 
[0069] It judges whether the electrical potential difference VI of the flow chart shown in drawing 6 
outputted from DC power supply B corresponds with the electrical potential difference V2 in the input side 
of the pressure-up converter 12, and when both electrical potential differences are inharmonious, the 
pressure-up converter 12 is suspended. Since it means that DC power supply B were separated from the 
capacitor CI, the pressure-up converter 12, and DC to DC converter 19 by malfimction or an open circuit of 
the system relays SRI and SR2, that an electrical potential difference VI is inharmonious on an electrical 
potential difference V2 If it is detected that DC power supply B were separated in order to prevent this, 
since an overvoltage will be impressed to the input side of the pressure-up converter 12 if regenerative 
braking is performed where DC power supply B are separated, the pressure-up converter 12 will be 
suspended that the cause of an overvoltage should be removed. In addition, a control device 30 does not 
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control an inverter 14 specially in this case. 

[0070] As mentioned above, in this invention, an overvoltage is impressed to the low-tension side of the 
pressure-up converter 12 by whether the electrical potential difference Vf impressed to whether the input 
voltage V2 of the pressure-up converter 12 is higher than a predetermined value and a direct-current load is 
higher than a predetermined value, and the electrical-potential-difference conversion control means 302 
judges whether it is ****, and when it judges with the overvoltage having been impressed, it suspends the 
pressure-up converter 12. Moreover, in this invention, the electrical -potential-difference conversion control 
means 302 detects whether DC power supply B were separated by whether the output voltage VI of DC 
power supply B is in agreement with the input voltage V2 of the pressure-up converter 12, and when DC 
power supply B are separated, it suspends the pressure-up converter 12. 

[0071] Therefore, in this invention, when DC power supply B are separated, and nonconformity arises in the 
input side of the pressure-up converter 12, it is characterized [ when an overvoltage is impressed to the input 
side of the pressure-up converter 12, or ] by suspending the pressxire-up converter 12. That is, it is 
equivalent to controlling an electrical-potential-difference inverter (pressure-up converter 12) to protect the 
electric system of a direct-current load it to be equivalent to nonconformity arising in the electric system 
between DC power supply and an electrical-potential-difference transducer (pressure-up converter 12) that 
an overvoltage is impressed to the input side of the pressure-up converter 12 or that DC power supply B are 
separated, and to suspend the pressure-up converter 12. 

[0072] Moreover, in this invention, when the number of motors is one, and nonconformity arises in the 
electric system between DC power supply and an electrical-potential-difference transducer (pressure-up 
converter 12), it is characterized by suspending the pressure-up converter 12. 

[0073] When detecting the overvoltage in the input side of the pressure-up converter 12 using the electrical 
potential difference V2 from a voltage sensor 1 1, a voltage sensor 1 1, the pressure-up converter 12, an 
inverter 14, and the electrical-potential-difference conversion control means 302 constitute a "electrical- 
potential-difference inverter." 

[0074] Moreover, when detecting the overvoltage in a direct-current load using the electrical potential 
difference Vf from a voltage sensor 18, the pressure-up converter 12, an inverter 14, a voltage sensor 18, 
and the electrical-potential-difference conversion control means 302 constitute a "electrical-potential- 
difference inverter." 

[0075] Furthermore, when detecting separation of DC power supply B using the electrical potential 
difference VI from a voltage sensor 10, and the electrical potential difference V2 from a voltage sensor 11, 
voltage sensors 10 and 11, the pressure-up converter 12, an inverter 14, and the electrical-potential- 
difference conversion control means 302 constitute a "electrical-potential-difference inverter." 
[0076] In the above, although it explained that that DC power supply B were separated detected when the 
electrical potential difference VI from a voltage sensor 10 was inharmonious from a voltage sensor 1 1 to an 
electrical potential difference V2, ECU prepared in the exterior of an electrical-potential-difference inverter 
in this invention may detect separation of DC power supply B. In this case, a control unit 30 receives the 
detecting signal which detected separation of DC power supply B from Exterior ECU, generates the signal 
STP which suspends the pressure-up converter 12 according to that detecting signal, and outputs it to the 
pressure-up converter 12. 

[0077] Moreover, in the above, although it explained that it generated electricity by the motor Ml, 
according to this invention, generally, what is necessary is just an AC generator. 

[0078] Furthermore, in the above, although it was explained that the electric system of the direct-current 
load connected to DC power supply B consisted of DC to DC converter 19, the inverter 20, and the motor 21 
for air-conditioners, it should just be auxiliary machinery generally carried in a hybrid car or an electric 
vehicle in this invention. 

[0079] According to the gestalt 1 of operation, since it has the electrical-potential-difference conversion 
control means which controls a pressure-up converter so that actuation may be suspended when 
nonconformity arises in the electric system between DC power supply and a pressure-up converter, an 
electrical-potential-difference inverter can prevent that an overvoltage is impressed to the input side of a 
pressure-up converter. 

[0080] With reference to [gestalt 2 of operation] drawing 7 , motorised equipment 200 equipped with the 
electrical-potential-difference inverter by the gestalt 2 of operation is equipped with DC power supply B, 
voltage sensors 10, 1 1, 13, and 18, the system relays SRI and SR2, capacitors CI and C2, the pressure-up 
converter 12, inverters 14 and 31, cvirrent sensors 24 and 28, and a control unit 300. In addition, motorised 
equipment 200 is equipment which drives two motors Ml and M2. And among motors Ml and M2, one 
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motor Ml is a motor which generates the torque for driving the driving wheel of a hybrid car or an electric 
vehicle, and in the case of a hybrid car, the motor M2 of another side is a motor of a generator or an 
auxiliary machinery system etc., and, in the case of an electric vehicle, it is a motor of an auxiliary 

machinery system etc. 

[0081] It is as having explained DC power supply B, voltage sensors 10, 11, 13, and 18, the system relays 
SRI and SR2, capacitors CI and C2, the pressure-up converter 12, the inverter 14, and the current sensor 24 
in the gestalt 1 of operation. In addition, a capacitor C2 receives the direct current voltage from the pressure- 
up converter 12 through nodes Nl and N2, graduates the carrier beam direct current voltage, and supplies it 
not only to the inverter 14 but to the inverter 3 1 . Moreover, a current sensor 24 detects the motor current 
MCRTl, and outputs it to a control unit 300. Furthermore, an inverter 14 changes the direct current voltage 
from a capacitor C2 into alternating voltage based on the signal PWMIl from a control device 300, drives a 
motor Ml and changes into direct current voltage the alternating voltage which the motor Ml generated 
based on the signal PWMCl . 

[0082] An inverter 31 consists of the same configuration as an inverter 14. And based on the signal PWMI2 
from a control device 300, an inverter 31 changes the direct current voltage from a capacitor C2 into 
alternating voltage, drives a motor M2 and changes into direct current voltage the altemating voltage which 
the motor M2 generated based on the signal PWMC2. A current sensor 28 detects the motor current MCRT2 
which flows to each phase of a motor M2, and outputs it to a control unit 300. 

[0083] A control unit 300 receives the output voltage VI from DC power supply B from a voltage sensor 10, 
receives the electrical potential difference V2 of the input side of the pressure-up converter 12 from a 
voltage sensor 11, receives the motor currents MCRTl and MCRT2 from current sensors 24 and 28, 
respectively, receives the input voltage IW to inverters 14 and 31 from a voltage sensor 13, and receives 
the torque command values TRl and TR2 and the motor rotational frequencies MRNl and MRN2 from 
Exterior ECU. And a control unit 300 generates the signal PWMIl for carrying out switching control of 
NPN transistors Q3-Q8 of an inverter 14, when an inverter 14 drives a motor Ml by the approach mentioned 
above based on an electrical potential difference VI, input voltage IW, the motor current MCRTl, the 
torque command value TRl, and the motor engine speed MRNl, and it outputs the generated signal PWMIl 
to an inverter 14. Moreover, a control unit 300 generates the signal PWMI2 for carrying out switching 
control of NPN transistors Q3-Q8 of an inverter 3 1 , when an inverter 3 1 drives a motor M2 by the approach 
mentioned above based on an electrical potential difference VI, input voltage IW, the motor current 
MCRT2, the torque command value TR2, and the motor engine speed MRN2, and it outputs the generated 
signal PWMI2 to an inverter 31. Furthermore, when, as for a control device 300, inverters 14 or 31 drive 
motors Ml or M2, An electrical potential difference VI, input voltage IW, the motor current MCRTl (or 
MCRT2), The signal PWU for carrying out switching control of NPN transistors Ql and Q2 of the pressure- 
up converter 12 by the approach mentioned above based on the torque command value TRl (or TR2) and 
the motor engine speed MRNl (or MRN2) is generated, and it outputs to the pressure-up converter 12. 
[0084] Furthermore, when it judges whether the overvoltage was impressed to the input side of the pressure- 
up converter 12 by the approach mentioned above based on the electrical potential difference V2 from a 
voltage sensor 1 1, or the electrical potential difference Vf from a voltage sensor 18 and an overvoltage is 
impressed, a control unit 300 generates the signal STP which suspends the pressure-up converter 12, and 
outputs it to the pressure-up converter 12. In this case, when it judges whether it is the no from which DC 
power supply B were separated by the approach mentioned above based on electrical potential differences 
VI and V2 and DC power supply B are separated, a control unit 300 may generate the signal STP for 
suspending the pressure-up converter 12, and may output it to the pressure-up converter 12. 
[0085] Furthermore, a control unit 300 generates the signal PWMC2 for changing into direct current voltage 
the altemating voltage which the signal PWMCl for changing into direct current voltage the altemating 
voltage which the motor Ml generated at the time of regenerative braking, or the motor M2 generated, and 
outputs the generated signal PWMCl or signal PWMC2 to an inverter 14 or an inverter 31, respectively. In 
this case, a control device 300 generates the signal PWD which controls the pressure-up converter 12 to 
lower the pressure of the direct current vohage from inverters 14 or 3 1 , and to charge DC power supply B, 
and outputs it to the pressure-up converter 12. 

[0086] Furthermore, a control unit 300 generates the signal SE for turning on the system relays SRI and 

SR2, and outputs it to the system relays SRI and SR2. 

[0087] Drawing 8 is the fiinctional block diagram of a control device 300. A control unit 300 includes the 
electrical-potential-difference conversion control means 302 and the motor torque control means 303. The 
electrical-potential-difference conversion control means 302 is equipped with the function which outputs the 
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signal STP not only to the pressure-up converter 12 but to the motor torque control means 303, when in 
addition to the function explained in the gestalt 1 of operation separation of the overvoltage in the input side 
of the pressure-up converter 12 or DC power supply B is detected and Signal STP is generated. In addition, 
at the time of regenerative braking, the electrical-potential-difference conversion control means 302 
generates two signals 1 and PWMC 2, and outputs them to inverters 14 and 31, respectively. 
[0088] In addition to the function with which the motor torque control means 301 in the gestalt 1 of 
operation is equipped, if Signal STP is received from the electrical -potential-difference conversion control 
means 302, the motor torque control means 303 will generate the signal for driving motors Ml and M2 so 
that income and outgo may suit between a motor Ml and a motor M2, and will output it to inverters 14 and 
3 1 so that the income and outgo of the electrical energy currently held at the output side of the pressure-up 
converter 12 may suit. Since switching control of NPN transistors Q3-Q8 contained in inverters 14 and 31 
also in this case is carried out, the motor torque control means 303 outputs the signal for driving motors Ml 
and M2 so that income and outgo may suit between a motor Ml and a motor M2 to inverters 14 and 3 1 as a 
signal 1 and PWMI 2, respectively. If it does so, an inverter 14 drives a motor Ml with a signal PWMIl, 
and an inverter 3 1 will drive a motor M2 with a signal PWMI2, and it will drive motors Ml and M2 so that 
the income and outgo of electrical energy may suit mutually. 

[0089] Next, the actuation in motorised equipment 200 is explained. In motorised equipment 200, if an 
overvoltage is detected by the input side of the pressure-up converter 12, the pressure-up converter 12 will 
be suspended. Therefore, actuation in the motorised equipment 200 in this case is performed according to 
the flow chart shown in drawing 4 or drawing 5 . 

[0090] Actuation in motorised equipment 200 may be performed according to the flow chart shown in 
drawing 9 R> 9. The flow chart shown in drawing 9 R> 9 adds step S33 to the flow chart shown in drawing 
6 , and others are the same as the flow chart shown in drawing 6 . 

[0091] If the pressure-up converter 12 is suspended with reference to drawing 9 (step S3), motors Ml and 
M2 will be operated so that the income and outgo of electrical energy may suit among two or more motors 
(i.e., between a motor Ml and motors M2) (step S33). And it shifts to step S4 mentioned above. 
[0092] Although various kinds of modes can be considered in the mode of operation of the motors Ml and 
M2 in step S3 3 Operate motors Ml and M2 with the power accumulated in the capacitor C2 when (1) 
pressure-up converter was suspended as a typical mode. (2) A regeneration generation of electrical energy is 
performed with either of the motors Ml and M2, and ** which charges a capacitor C2 with the generated 
power, and operates the motor of another side can be considered. 

[0093] In the mode of the above (1), for the approach mentioned above, the motor torque control me2ms 303 
generates a signal 1 and PWMI 2, and outputs it to inverters 14 and 31, respectively. And an inverter 14 
changes the direct current voltage from a capacitor C2 into altemating voltage based on a signal PWMIl, 
drives a motor Ml, and an inverter 31 changes the direct current voltage from a capacitor C2 into altemating 
voltage based on a signal PWMI2, and it drives a motor M2. And if tiie power accumulated in the capacitor 
C2 becomes zero, operation of motors Ml and M2 will stop. 

[0094] In the mode of the above (2), the motor torque control means 303 generates a signal PWMIl and a 
signal PWMC2 or a signal PWMCl, and a signal PWMI2 by the approach mentioned above, and outputs 
them to inverters 14 and 31 . And when the motor torque control means 303 outputs a signal PWMIl and a 
signal P WMC2, an inverter 3 1 changes into direct current voltage the altemating voltage which the motor 
M2 generated with a signal PWMC2, charges a capacitor C2, and an inverter 14 changes the direct current 
voltage from a capacitor C2 into altemating voltage with a signal PWMIl, and it drives a motor Ml . 
[0095] Moreover, when the motor torque control means 303 outputs a signal PWMCl and a signal PWMI2, 
an inverter 14 changes into direct current voltage the altemating voltage which the motor Ml generated with 
a signal PWMCl, charges a capacitor C2, and an inverter 31 changes the direct current voltage from a 
capacitor C2 into altemating voltage with a signal PWMI2, and it drives a motor M2, 
[0096] Thus, when it originates in separation of DC power supply B and the pressure-up converter 12 is 
suspended, motors Ml and M2 are operated so that ttie income and outgo of electrical energy may suit 
between a motor Ml and M2. 

[0097] About others, it is the same as the gestalt 1 of operation. In the above, although the case where the 
number of motors was two was explained, in this invention, motors may be tihree or more cases. In that case, 
according to the number of the motors added, the combination of a motor and the inverter which drives the 
motor is connected to the nodes Nl and N2 of drawing 7 . That is, two or more combination of a motor and 
an inverter is connected to juxtaposition to nodes Nl and N2. 

[0098] In the gestalt 2 of operation, in the motorised equipment which drives two or more motors, if an 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/29/2005 
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overvoltage is detected by the input side of a pressure-up converter, it will be characterized by suspending a 
pressure-up converter like the gestalt 1 of operation. 

[0099] Moreover, in the gestalt 2 of operation, in the motorised equipment which drives two or more 
motors, when DC power supply are separated, while suspending a pressure-up converter, it is characterized 
by operating two or more motors so that the income and outgo of electrical energy may suit among two or 
more motors. 

[0100] It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at 
points, and restrictive. The range of this invention is shown by the above-mentioned not explanation but 
claim of the gestalt of operation, and it is meant that all modification in a claim, equal semantics, and within 
the limits is included. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
deunages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(Electricai Control Unit) 
f)^hXti^flfz h )\^^t^^mT RisXX/^- ^m^i&u 
RN> mE-t>-»f- 1 0 Tii^ibomEV 1 . HE-t >**f- 
1 3 7!>-'b^OA:tl«EI V V. iJit/miirL-t 2 4 

^.<^'t-^'Sz?iLMCRTtcSo%^T. f^i£tii--&:^fttc J: 
^^^Env^^N'-^' 1 2 ^mn-t^fzi^a^m^FWl] 
>^<-^ 1 4 ?^ll£i!ii-;5>?^j*i)(7){i-?-pwM i t 

20 L. 't<D^f&Lfzm^?V^\J^Xl/m^PV^Ml ir^ti 
-r^t^En 1 2iSXXf^ >j<-^ 1 4 

[0 0 3 7] $lJfflISIM3 Oi±. y Kgib 

^ t t±i:^ g iti«:*^iii^Mi& ^ -ykzx^tzz.t^7r^ 

T^c^itmE ^ it sfLmE ti'^J^i- ^ /z *!)<7) ft -f- p WM 
G^^nSiLT-Y >/^'-:$' 1 4-^ditl-r^o wCO^-^. >f 
1 4 0NPN h7>vX^'Q4. Q6. Q 8 li 

30 ^- 1 c7)Uffi-C§§m^it^ t §N PN h ^ > V 
;^^Q6. Q8 7!i^5^>$iii. VffiT-f&m^n^i: ^NP 
Nh^>vX^Q4, Q 8 7:>^':^>^:fX. WffiT'lg^^n 
^<i:§NPNh"7>vX^'Q4. Q 6 Tii^'^ > ^ ti^&o - 
tLHi: ^ >>'N*-^^ 1 4«±> ^-^'M 1 X^m^tifz 
^S£SE^ttaLliEt::^ifeLT#En>'/N'-:5' 1 2--efc 

[0 0 3 8] ^^btc. $iJtfll^M3 0(±. SE-fe>"^- 1 
l7&-^bomEV2 /;:iimE-t>'*f- 1 8 7&*'b60i:E 

Vf) ^-Stt. -e</)5:it/::mEV 2 (^/::(i®EVf) 

M3 0<±. SEV2 (t/.MimEV f ) ;!>fp;f^fl|J:»5 t 
ii5v>^fiJ^L/::^ ##En>/<-^' i 2 (T^AtllSiJtzjim 
E7:>^^n*D^n.Tv.^>6 ^tij^L. #E=i>^<-^'l 2^fr 
lh-r^f^^co^i-^STP^^^LT#E:::^>^<-^' 1 2 

--m?3i-^o z<r>m^. mmwmsou. mE-t/^?-- 

1 0 7!^^^b$tt/jmEV 1 tmE-t 1 1 Tl^^tb'gtt/z 

mJ±W 2 t^'-^t-t^^^^'ST^^irm^L. mEV 1 iimE 
V 2 t ;ii^-2gcT-*>;5> t S T P ^^fiJc Lr#E:3 

1 2^mti-t;hX ^{zLXiy X\^^o mEV 1 i)^ 
50 HEV 2 ti:^— iS:T'*)-5> t ->;^xA'Ju-sri. 
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s R 2 (ommi"^ t fz itmmz x ^ ussmiis B^^m^m^ 

[0 0 3 9] Lfj7!if-pT. Z<omt&(Ofm\ i^is\.'r 

10 0 4 01 ^ "bti. mm^WiS oit. ->>^xa'; u- 

SRl, S R 2 >i-^/::a6<7){f-^S E^r^^LTv 

A u- S R 1 . s R 2--tii:^j-r'6o 
1004 1] DC/DC3 >J<-^ 1 9ti> itSiESiSB 

^>/<-^2 0i±. DC/DC^^ >^<-^^ 1 9:6^ibC0iI 
gESE^^itmEtcgeSILTiTn vffl^-^' 2 1 tig 

>^^'-^' 2 0. i>J:t/JLT=J >ffl^-:5^ 2 1 t±. /N^r 

u y^M^trzi±w.%^W}m^zmm^fi^nm^mj& 
[0 0 4 2] ^-^f^mmm 1 0 0 niJv^T{±> ^ >r 

z3>/<-^ 1 2 ^TDiH^lfiJ-C*^:::? Vf-'V-ifC 2io<i:D^'^ 
1 4 com^^x^fi. 7 5 0 - 9 0 0 V(7)SgHtw 

[0 0 4 3] DCXDC:3>/<-^ 1 9. 

2 0i5j:{/:r.r3>^^-i5' 2 1 O^iS^Ji. 4 0 

[ 0.0 4 4 ] 11 2 (i. $1Jf^^M 3 0 OUtgr n y ^ Ij-C 
i>^o 112 t#.HaLT. $IJta^S3 Ofi. ^-^5^ h^v^:^ 
Mf9¥g3 0 1 SJES^SI^Jffll^S 3 0 2 t^^tso 

h;Ui5^$iJfflI^S3 0 1 «±. b^ViJ'it^fiTR. S 
rLmi^Bcom:^)mEV K ^-^mt/tMCRT. 
HeiiMRNi^iiLK'l' ^/^-^^Atl^mi VVti^o'v^ 

1 2 ON P N h ^ > v;^ ^ Q 1 , Q2t^>/^ 
-7i-^/;:A<>0{i-?-PWU i:. 5^ 1 4 <7)N P N h 

7 > ^ Q 3 - Q 8 -71-^7^- i660€-^PW 

MItt^li£L^ -^(T^^^L/jm-^-PWUiS J:CfiI-?-P 
WM I ^tixrti^f£^>^<-^ 1 2i5 <tOV >^<-'^ 

1 4-^aj:tii-^o 

[0 0 4 51 «BES}fel&ir^¥S3 0 2li. SJE-tV-'f- 

i±Vf) tS:tt. mJEV2 (^/^iimEVf) 7!i^'BfT^ffi 
J: i^.tSSv^t ^^E=J>^<-5' 1 2 ^i^±-t^fzi^(Dm 

-^STPt^fi£L-c#)±3>/<-5' 1 2--m:^i-r^o * 

fz. mBE'^lft^]ffll^S3 0 2 ti. ^bli. ®/E-t>-^^-- 

1 ot^^^^ohev 1 ^r$tt. mEv ] ^^m^mv 2 tm^j: 
-r^o ^h^z. mjE'^}ft^r^^is:3 0 2 ii. m±mw} 
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-(>^<-'$^ I 4:^-hmi^^n.fzA^LmS.if^J±'t^ 
/ci60{f-^PWDt±ffiLr#En>/<-:$^ 1 2 -^mt; 
•r^o CC0<t ^tc. 1 2(±. itgLmiEt 

S>^o ^h\.z. SEgcifeWffli¥IS:3 0 2 {i. m^SiJib 

^fzib<Dm^?WUCi:±l&LX'< >/^'-^^ 1 4--ai:t! 

10 [ 0 0 4 6 ] 113ti. ^-5^ h )\^^mm^^3 0 1 
tgrD yi>i2lT**o 113 t#fi8Lr. ^-^ h;v^ftij 

tfli#s:3 0if±. ^e-^mmm^mmmm^^ 0 t. ^ 
>y<-^mp'^um-^^^&4 2 ^ 

^55 2^. nV/N'-^'fflPWMfi^^lfeSBS 4 t^r-^ 

[ 0 0 4 7 ] ^-^$ljlSl^+imSEiS^gl5 4 Oli. -(>^< 
1 4--tOA*mEEI VV4-mE-t>^j— 1 3 7&-^5: * 

tt. -^-^M 1 ^D^ffinaiii^^-^maiMCRTtm 

20 »rt-t>-^-2 4;6-ibStt. h;i-i^}t^fllTRi^n^EC 

#*gC0 3^;VH^SDf ^mEttt^L. ^<7)tt»L/::te 
^^r^'>/N'-^^ffiPWM^i^^mSli4 2--«$&1-;5>o 
>/N'-^^fflPWM«'?-^ftfflS4 2 (i. -^-^^Jf^^tSS 
E«#il5 4 0 7&>ib§lt/::ft^*^^t::»o*v/^r. ^I^^ti^ 
>/<'-^ 1 4 <7)i&N PN h^>vA^Q3-Q8t:t> 
/5f-7l-^^i-§-PWMI t^g<;L> ^o^jSLt'c^-^p 
WM I t-r >/N'-^ 1 4 0#NPN h"7>vX:$'Q3- 
30 Q8--fit*&i-^o 

[0 0 4 81 CltLtcJ: #NPN ^^>vX^Q3- 
Q8^±> ^- ^J'M 1 7!?^Jt^^tL 

[0 0 4 91 -(>^<-^ xt}mj±n^mnu5 0 \ 

ti. h )l^^ti^mTRisXZ/^-9m^^MRn\>z&-^' 

5 2fi. ^ >^N'-5'A:tjmEit^«^a5 5 OT&^^bco^ > 

EV 1 ^t::^o'^^r. mE-tv-^j-- i 3 ^i^^bco-f 
^Atj^Eivvt. >/N'-^'A:timEii^m»ffli5 

0 t!)* <b <7) 5^ A:^) HE ^0 ^ii It II 15:^1" i6 c7) 

^3 >y<- ^'ffipwMfi-^-^ifeSBs 4 --mtii-^c 

50 T^-f -Jt«S:gB5 2 ii-h(n'r=i.-^ ^ -JtU*-^'^^T^ 
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E:3>/<-:? 1 2C0NPN h^>v-;^^Q 1. Q2^^?^ 
{i"tPWUi:#E::i>^<-5' 1 2 O N P N h 7 > vT. 

Q 1 . Q 2-^a3:tii-^o 

[ 0 0 5 0] #/±3 i 2cOTf>I^ONPN 

<7)NPNh7>v;^^Q160^>-r^--r>f-=^:^^< 
PN h V >v;^5'Q 1 . Q2<7)T'i--r-f-lt^ftlJ«|-r 

#ii=7 1 2 i5 >^<-i^ 1 4 ^^ijf^i-^o 

(0 0 5 21 1214 ^#.BSLT. jJ'lEiij^^ 1 0 0 20 

=^^mL Uv-y-ys 1 ) . ^oi^m L/cmi±v 2 ^tu 
t^^Ms o--ai:^)-r^o -^LT. ^jta^gs o<7)m/E^ 

mSiJffll^SS 0 2I±. mEE"t:>-9--l 1 7&-^bomJEV 2 
[ 0 0 5 3 ] X7^';/ys 2 Hi^v^T. SEV 2 •f)'^^m 

1 ^ ii^y^^trnTB^titzt mi±^mmm^^3 o 2 
tis #E=i>/<-^' 1 2 ^f^ihi-^;^w*!>(7)fi^STP^ 

1 . Q 2--ai:Di-'5>o ^LT. NPN h^>->':^^Q 40 
1, Q2(i. If-^STPHJioT^it^n. #E=?>^N' 
1 2(±^iti-^ (TsT^y-rSS) o ®EV 2 75^RfT^ 

flii 0 ^>;^^^t mj±^m\\m^^3 0 2i±. #e=^ 

L. ^E.o>/<''^ 1 2 ^ffihLTn ^T'^-^C 1 t^X 
t/DC/DC =^ >/^'- 1 9 tl»Eia±(7),lSE7!>^W»D 
^ti^<r>^^^'r^:it{z Lfziy<DX^^o 
[0 0 5 4 ] ^J£::3>^<^^ \ 2^m±^tlht. iS^JTl 
m^^B^^h^>r>-^C 1 ^^hLTDC/DC i:? 
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S 4 ) o ^LT. DC/DC3>^^'-^ 1 9*±. 

ffl-^-^ 2 1 ^!Ei»i-^o 

[0055] #En>y<-^ i 2 cOAlJll 

Ci§mE5ii^W*D^nrv^^^¥iJ^$n/c^ #E3> 
/N'-> 1 2 0S6f^$:i|EihLTSmE^l^S*^*L/>:± 
r% DC/DCn>^N'-:J' \ 9 s ^ > ^ 2 0 Xrf 

[0 0 5 6] —Ij. 7.-f ys 2 tliSV^Ts mEV2;!)^ 

X ^^ys 6) o tLx. m.j±mmmm^m3 o 2ii. (u 

E ^ iSSiLmE izm^-t ^ fz ^<Dm^ P WM C ^ L T 

(Tsv-yy'S?) o -e^i-^tx '<>>'N'-i$' 1 4 ONP 
Nh^>vXr?^Q4, 0 6, QSti. JiizE L J: ^ H^t 
^PWMCU •;'^>i^'®Jffll$tL. 

1 4 ti^-^^M 1 ;6-fb<305c2jicmEi^ilirLmEt::^j^Lr 

#E3 ^/N'-^' 1 2^^i^'r^o 
[0 0 5 7] ttz. mj±^mm^^3 o 2 it. m^-? 

WD^^^^LT^E::^ 1 2-^ai^3 L> 

^ 1 4 7&^^boiai?EmE^i^ELriEatSfiiB^5Em-r^ 

«!: ^ U#E3 >7N'- ^ 1 2 '^aijfflli-^ C^y' yyS 
8) o ^E::? >^n'- ^ 1 2 tiiSV^T^ NP 

N h7>v;^^Q ^^tL. NPN h7>'>';^^'Q 

2 3!>^:t7^tLT^ 1 4 ;^»^<b<7)il:^LmE7:>^!^E^ 

[0 0 5 8] ;^x-y7'S 6tci5v^r. Hl^MibBtT-ti^Sr 

v^tfij^^ii;^) t . h;i'i5'Mffll^S:3 0 1 (±. H 

?aMRN. sE-tv-^f-i o^-h<omm.mmB(Di^tim 

EV 1 . mE-b>-^- 1 3 7^-h<nXt}m!± I V V. 

>'^-2 4i}-h<D^-y matM c r t go* v/ ^ 

±iEL/;ii: ^ tc«-§-PWUi3 J:t>*<l-^PWM I 
S:L> -^^O^jSL/jfl-^PWUiS iLK^I-^PWM I ^-5• 
^^^'tL#E=7 ] 2 J:r/>r 1 4 -^tiitl 
L. ^-^M 1 7{>^h;i-i:'tt^fiiTRtl<toTit^$^x/j 
h )U^i:a^t}-t^Xoiz^-^M 1 ^rlEifti-^'f 
^ 1 4 ^MfSi"^ (;^X'y7'S 1 0) o "tLX. ^(D 

:^7- yys 2 i.zm^\ ±mLfz^Wim^rKi:i:>ti 

[0 0 5 9] mA UTj^-f^ D--^^- h(I:fcv^rii. X 
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[0 0 6 0] J/j, [214 U7]^i"7n-^-v- h 
v>7&^57if^(7)fij^ (:^x-;/yS2) ^9c^zfr^j:o tUmL 

w\±mw}^x'^^ tn^^titzm^i^xzr^±mw} 
[ 0 0 6 1 ] ^e-^mmm i o o tii^tt;i)i!j{^i±> m 

S 2 ^-e:h.-Fii;^-r u^-T'S 2 O; S 2 1 tc-ftx. /L' t OT- 

[ 0 0 6 2] 115 ^#HSLr. ilJ^^7:^T^^6$^^^ m 

]E-fe>-9-- 1 8t±> figE^i? (DC/DC3>/sr-^ 1 
9) llW^JD^tt^HiiV f ^l^aiL (X7^'yyS2 

0) . ^<o^ihLfzmE,y f "kmmmms o^a^tiir 
^LT. *ijfwjifi3 o<?)m;E^^iftwai^S3 o 2 

(;?.x7ys2 1) o rnKVi-^m 

L. mKv f i)m^ml':kTx^^tm^^tlrzt^7.f■ 
'yys e-^mrir^o -e-omo#Sb^^ii^4 Uisv^Tlft 

[0 0 6 3] US iw^-r^n--^^- hCiiU^T. 

[0 0 6 4 1 115 U^-r7D-f--v- hii. EffiMi^ 
(DC/DC=J 1 9) izmn^ti^mKV fi)^ 

fcOT'^^o L/jtJ^oT. X-r'y7'S2 1t; 



(8) ^fM 2003-244801 

14 

[0 0 6 5 ] ^^Hs ^-9m.n^m. \ 0 oui^tt^fib 

J:^^o 116 tC7Fi'7 0-^'V- h(i> El4H7j^i"7n — 
^•v- ho;^x -y/s 1 . 2 ^;^T y T'S 3 o-s 3 2 

[0 0 6 61 1216 ^#BBLr. tmi)^m^^fi^t. m 
E-t>-^-" 1 otiEirL«agB5{>^<b£h^j^n;E>mEv 1 ^ 
ttiiiL ys 3 0) . ^^7)f^ai L/^mEv 1 ^eu 
10 ffli^® 3 o--ai:^:?-r^o "tLx. mE-t>^-i 1 (i, 

#SEn 9 1 2 OA^)1i!IUi5«t'2>miE V 2 ^^fli L 

(^^.T-u/ys 3 1 ) . '^-(^^ttaiL/^mEv 2 
[0067] ^n'tz>t. wm^m. 3 0 comE^^mwta 

#S3 0 2 ii. mS-t v-^- 1 0i)-h<O'^m.V 1 T^^'mSE 

h C^x-y ys 3 2) o mi±V 1 7!>-'mi±V2 
t §;^7^'y ys 3-^^^tLs mEV l75^mEV2H/F- 
g:T'$> t ;^ -r y y S 6 -^^^T-r ^ o ^<7Df^<7)#ijb>f>t 

20 itmA\^zii\^^xmMl.fzt^^X^^o 

[0 0 6 8] Hie tz^-r7D--^-v- hiii5i.>r. ihi^ 
^EV 2 ti-g:i--&7&-5:*^t7)¥ii^ (;^xyyS3 2) ^ 
/wf^tc, mEV 1 7&^SEV 2 n-S:-r^7&^S7&^<7)2iiij^^ 

30 [0 0 6 9] 116 tc^f 7D~-^-^-- iSrfLS^igB 

^— Sc"C^;2) t b^^±^y^<- ^ 1 2 ^w±.^^ii<r>x 
T^Aiju-SRi, SR 2<oMiiifii5 /ciiftffiSci: 

m.m.WBi)^^ >-r'>-»^C 1 . ^E^? >^<- ^ 1 2 i3 
DC/DC3>y<-^ 1 9 =^ji:RS-r 

fifzz.tii^^}h^i^^t. igEEo;iatR^*i--^<^ 

[0 0 7 0] ±aiL/L'J:oU. ro§§B^(ii5\.>T«±. S 

EV 2 7&-'p/r^MJ: *) t ^ /jiimirtfti^liBn 

En^/N'-^' 1 2(7:>^]±mr^^iiW£i)'^\^m^tii)^'5i)^^ 
50 ¥1J^L. i§mE7>mD^tL/::h*iJ^L/jt 



15 

mmm^Si3 0 2i±s mtmuB (Dthtimj±y i 

[ 0 0 7 1 ] L/cTjfoT. ^60§&B^(ci^u^"Cii. #E=i 

>>'<-^ 1 2(r>xtimi^z&m&^^mu^titzt^. it^ 

i±m^LW,MB'^'W^fSi^tifzt ^i±3>/<-^^12 

Bi)'w^m^ti^::.ti±. mirLmMtmj±^m^ (^e 
[0 0 7 3 ] mE-t>'9-- 1 1 ^-h<r>mj±v 2 ^sv^r 

#E=?>^<-i5^1 2(7DA:^JiP.!itli^lt^jiiSE^*tti:Ji-^ 

t ^...mE-t>-^- 1 1 > #E=J 1 2 . 

- 1 4 i5i:t/IIE^mM9¥S3 0 2 it [ME.^^'^ 

mi ^m&'t^o 

[0 0 7 4 ] tfz. mE-t>-»f- 1 STi^^^bomEv f ^ 

ffiv^TiSfifL^1?t^i5tt^i§mE^1^aii-^i: #E::j 
>>'<-^' 1 2 . >f >/^-^ 1 4 > mE-t>-9-- 1 8 is J: 
r>*«EgS}feSiJ®#S3 0 2{± rmE^^^^gJ tWfiKt- 

[0 0 7 5] ^^n> mE-t>^f- 1 oi!>-h<r>mKy i 
jicfmE-t >-tf- 1 1 7)^ibi7)mEv 2 ^^fflu^rEcftm 
?;iBo^f)8iL^^tai-r^^ mE-t>-^- 1 0, i 

1 . ^E=3>^^'-:5' 12.^ 1 4 J: O^^SE^^ 

jft^Jffll¥S3 0 2«± [mK^mnmi =£:tS^i-^o 

[ 0 0 7 6 ] ±iSUi5\/^T{i, mE-t>-<f- 1 0'/)^h<D 
SE V 1 T&^mE-t >^f- 1 1 i)-C:><Dmf±V 2 u:^-g:-c 

t ^^i3imMBf)^m^m^tifzzt ^^ttii-^ tgj. 

tt b E C U U J: o Tl£rrL«?f.B <7)^ *5 S| L L 

Ttiv^o ft«fflifig3oti> m,w.m.mB<Dm 

^i^L^^.aaLfz^mm^ir^mECVi)^^^^^. ^(o 

t^ai^t^tcrL.CT^En >/^'- 9 1 2 ^ff±i-^<f-^s 
T P^^^LT#E::i>^<-t^ 1 2^tht}'t^o 
[0 0 7 7] tfz. ±feui3t^T(i. ^-9M \ i,zX^ 

^^m-r^ti^mLfz^'. z(D^^izxtii^. -teMizti 
[0 0 7 81 ±i£ui5i>r<i, EaimiSBn^ 
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[0 0 7 9] %mmm\ \zxfi{t^ mE^^msisii. 

^ A nij j^mET^/^^niJD ^fi^(r^^ mitx ^ i> o 

[0 0 8 0 ] [mi&(Olfm2] 1217 ^#HBLTs ^Jfeco 
10 ®.^,2tCj:;5>SE^lfe^a^ffix.^^-i5^li£tt)^®2 0 
0{±. iSffimiSB mE-t>'9-- 1 0, 11. 13, 
18^. v:^-r A 'j U-S R 1 , SR2^. =i>-r>-*f 
CI, C 2 ^E^r 1 2 >y<-i$' 1 

4, 3 1 Sa-fe>-9-- 2 4, 2 8 ftljffll^a3 0 
O.h'^^i.^o ^- 9Mm^W:2 0 Oit. 2m<D 

^-^Ml, U2 ^%mi-^'^mx^:ho tLX. ^- 

[0 0 8 1 ] ii:ffi^?I^.B. ^E-b>-^t-- 1 0, 11. 1 
3, 18. v;^7"A V l^- S R 1 , SR2. =i>T'>-»^ 
CI. C 2 . #E=7>>'^*-^' 1 2> Vv'N*-^' 1 4 is J: 
r^SSiL-b 2 4 tlOV^Ttl. HiSOff^ffi 1 tCjoV^T 

SiB^LT'sit i5»9T-$)>5>c =1 >T-'>-^C 2 fi. #E 

ri>/'^^-:5' 1 2 7i>-<b<7)iS^mE^>'- KN 1, N2^:;^ 
LT^tt. t(D^iffz^mmK^:^mtLX^ >^^-'$^ 

1 4 co;^^d^ h-f^ >^<- 9 3 1 n^^^i-^o ^ f^. m 

30 i?it-t 2 4 ii. ^-^^mzTuMCRT 1 ^^^itlLT^iJ 

m^ms 0 o--^mtii-So y^^-'^ 1 4 

$Ut^^M3 0 0 T&^ibOii-^'PWM I 1 HSo'i/^r n >7" 
>-^C 2 Tl^-'bOtt-^mE^^^LmEti^l^LT-t-i^^M 
I^^IEKL. «-?-PWMC 1 t^So'v^T^-^'M 1 7!>^% 

[0 0 8 2 ] 3 1 fi. ^ >/<-:5^ 1 4 i: |5] i: 

0 0 T&^'bOfi-^PWM I 2 tlScfV/^T. 3>T'>-9-C2 

h (Dm.^mf± ^ !$crL^E h^«^lt^-:5'M2^ %m 

40 L> #'^PWMC2tc^o'v>T^-^'M2 7&^^mL/jiS 

ffimE^ii:aiffiEt::^»i-r^o maL-t>-«f-2 sti. ^ 
-^j'M 26os-tauiiLtL;2)^-i$^miEMCRT 2 ^«^mL 
xmw^ms 0 o-^-tBti-r^o 

[0 0 8 3 ] ftli(flJ^g3 0 Oil. ^&mmBiPh(Dtht) 
mEV 1 ^mE-t>-9-- 1 0 75^ibS*t. #E:3>y<-^' 

1 2<Dxt}m<7^m.j±v 2 ^mE-t>'^- i i y^^'^'Stt. 

^~!5'm»EMCRT 1 , •MCRT2 ^ rfx-^';h.mi;rL-t > 
2 4, 2 8 7!>*^$ttx ^ >^<- 9 } A , 31 ^<7)A 
:^jmE I V V^mE-b>-^- 1 STl^^ib'gtt. h^u^Jti^ 
50 liTRl. TR 2i3J:U^^-^'|lliE|&MRN 1 . MRN 
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M 1 tmSftt -S) t ^[1^ >^<-9 1 4 CON P N h -7 > V 
M I 1 i:±f&L. ^(D^^Lfzm^P'WM I 1 >>^< 

1 A-^mtii-:ho tfz. mm^ms o oit. m/±v 

1 > AtJ^E 1 VV. ^- :^l;»fLMCRT 2, hJU;5^Jg 
^"fflTR 2ii5i:a'^-^^[i]|E$tMRN 2 tC^o'v^T. ± 

^Ltzumiizx »} >r >/<-^' 3 1 ^'^-^U2 i:mW}-r 

^ t ^\,z^ >^<- 3 1 CON FN h ^ > Q 3 - Q 

8 tT.'f •:/f->:>'^JtMI-r^f^^cOfi-^PWM I 2 
L> -^0±^U/c{i-?-PWM I 2 3 1 

:bi-^o ^ $lJf^^M3 0 O^i. ^ >^<- 1 4 t 
fz{±3 1 ^{j^'^'-^'M 1 ^ /ctiM2 ^lEibi-^ t i^. mE 

V K X^jSEI VV. ^-^^mv^LMCRT 1 (tfzit 
MCRT2) . h;W^^J&^(iTR 1 (ffjiiTR2)i5 

^^[1]$e|5:MRN 1 {tfzl±UR]>i2) tr^o'v^ 
±aiL/-c:^ffiti<t *)#E=^ ^^^-^^ 1 2(7)NPN b 
vVvX^'Ql, Q 2 ^X>r ■v^>i>'ft1J^«I't'^/^iOCOll 
-^PWU^^jSLT^En >/N'--:?^ 1 2-^ai:tl-r'&o 

[0 0 8 4] ^hiz, Mm^m:3 0 0 li. ms-t 

1 1 7&-<oOmEV 2 S /j(imE-t:>-9— 1 8:6-^c0SE 

V f izm-^^^r ±7i^Lfzi5W:^z X y)nj±^ 1 2 
CO A :d HI] i : Ti/^'^n Dp ^ n t!^^ 5 7i>^ =^ ^l^ij ^ L . 

T P^r^iSLT^E ^ 1 2---a3*|-r-&o -^O:* 

^JfS$l^3 0 0(i. mEV 1 , V2U^o'v^T. ± 

L> m,mm.UBi)^m^m^fifztb^EL'=3>^^-^ 1 2 

^#iLi--^/^*^>0{f-^STP^±^LT#E3 
1 2--tb^)LTt J:v^o 

[0 0 8 51 ftiifsi^M3 0 o{±. m^mmmz 
^ - ^ M 1 7&f L /.-!eirLmE ^ Hi^mE ^^-r ;& 

*!>co{t-^PWMC K ^/^(i'^e-iJ'M 2 Ti-'^mL/c^ifL 

mE^Ei;tmEti'3e^^i-^/^i6(o{f^pwjvic 2 

L. ^^Tj^^L/^m-^-'PWMC 1 t /;:ti<t-?-PWMC 2 
^^fi^'fi^ y^<-9 1 4 f >^<- ^ 3 1 ^^ti 
-tho CcO^-g-. $IJ(»^S3 0 0(i. ^ >^<-9 1 4 S 

tc#E=J>^<- 1 2 ^^H^-r -2) {f^P WD 
iSLr#E=? >^<- 1 2^\hti'^^o 

[ 0 0 8 6 1 ^hiZ^ Umnm.3 0 Oii, '^7.-Tls 'j U 
-SRI, S R 2 ^^>i-^/ji0C0{f-^S E^r^fi£Lr 
vx-f S R 1 , s R 2--tli:bi--2)o 

[ 0 0 8 7 1 13 8 a. ffelJ?iP^a3 0 OOlSflfern 7 121 
T-*>2)o UY^^m.3 0 Oil. mE'StftMt«l¥S3 0 2 

ffli^iS3 0 2{i. m.m<ni{m \ ^zf^\.^xmmLfzm.^\iZ 
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m^L. ^J±^y^<-9 1 2 0A:^ffi'JUi3it^iimEf 

tztb. ^(D\t^ST?^^S:^>^<-9 1 2(0^tjih 
-fs ^-^^ h^u^»J8^l¥^IS:3 0 3-^tttl?Ji--&Sg6^«i 

2oofi-t PWMC 1 . 2^^&LX^fi^*fi^ 

9 \ A, 3 1 --ait;1-;2)o 

[0 0 8 8] "^-9 V )V9mm^^3 0 3(i. ^figcOS 
Isi ci^tt-S)^-^ h ;Wi5'^Jtfli#S3 0 1 tm^h^^ 
10 tiSnx.. ®E^!^feUfflJ^S3 0 2 35>ibm^STP^$tt 

-s^^E^ >>'<-^ i 2<7)a5tiffliit::«if ^tLr»/>^m^ 

t^-9U2 to^mxm.'^ii^'kn ln\z^-9U \ . M 
2 ^IEll|-r^?^cAt»<Ofi^^^g!cLT'f>^N'-:5' 1 4, 3 

i-^£ti:tii-^o z<om'ki>. ^>/^'-^5'l4, 3 1 t::^ 
4 tL^b N P N h 7 > y:?^ ^ Q 3 - Q 8 iix ^ > 
^^tL^<7)T% "^-9 h;W^WJ{Sl^S3 0 3i±. ^-^^ 

1. M2 ^IEi*-r^/'«:*:>coM'i-=^{i-^PWM I 1 , 2t 
20 LT-^tL-P^x^ 5^ 1 4 , 3 1 -^ai:d-r'2>o -^.^i- 

^ >r >>'N'- 1 4 t±1i-^PWM I 1 ^zX.^X^-9 
Ml'^IEtb L. ^ >^<- 3 1 (iji-^-PWM I 2 tl J: o 
T^-^M 2 ^IEtbL> ^-^Ml. M 2 {i*ejLrBlT*m 

[0 0 8 9 1 -k^Z. 9%m^m.2 0 0 tci^tt'SKjilF 

cou^rlF^.0^-r^o ^-^5^1516^^2 0 0 tci^v^rii. 

^]±:2>/<^9 1 2 cOAtliS!irSgmE36-'<^m^tL^ 
JErJV/N'-^'i 2^f?ih't^o Lfzt^-DX^ wCOJ^^cO 
^-:$'9£fil^i:2 0 0 tii^it^i!?f^iili4 4 7^j«iI15U 

[0 0 9 01 ^-5^l!^SbllS2 0 0 tli3{t^ibf^(±> 11 

9 tc^i-^n--^-^-- h ti, 116 t::^i"*7D-^-v- h 
•;'-/S 3 3 ^iiSDL/::t<7)T-*»9. -?-coffitili6 

[0 0 9 1 ] ID 9 ^#.BS LT. #E=3 >yN'- l 2 T^^^'ff 
iL^tL^i: (;^7^y7-S3) . ffiScO^- fe^. 
•t). 9U \ t^- 9U2 t(r>mX''^%J^^'^)\^^-<0 
^H-^t^^'^n Xn^z^~ 9U\ , U2^mn^h (X-ry 

40 •7'S3 3) o tLx. ±»L/'i;^^ 7 4-v^s-r 

'bo 

[0092] 7.'ryrS3 3^Z^\,'fi>^-9U\, M2 
c05¥ii;(0B**i::ti&fi^0S«:<i'#;i "^n^Ti^ ft^M^^ 

(1) »E::J >>'<-:5^7&?1?ih$tLf^^ §tI=7>T'>-»t-C 
2C?gffi$tL;'cmt)t^«t ^-^-^M 1 . M2^r5l$Ei- 
(2) -t-^Ml. -M 2 OV^-f tL7i»-:^T-lD]^5§® 

^^T'ir^^ ^(r>^n^fitz%iiX'3>r>'&C2^'}t'^ 

50 [0 0 9 3 1 ±iE ( 1 ) ^-9 Y}V9m'^ 
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^^30 Sit. ±mL fz:fjmf.^ t ^m^pv^M] \ . 2 

-eLT. ^ >^<-^ 1 4 ii. il-^PWM I 1 iitm^^'X 
- :5^M 1 ^ISSjL. '<>^^''~ 3 1 ii. {f-^PWM I 2 

2 twS3fi|^n/j||:^l:**^U3^;M{f^-^M 1 . M 2 ^3 

[0 0 9 4 ] ±lfi (2) OS.^STMi. h )i^^m'^ 10 

#K3 0 3ii. ±»L7^c:^r£tii: »)fi-f-PWM I li3<t 
r/M-^PWMC2. ^/^(iff-tPWMC 1 J: C/jf-^-P 
WM I 2 ^±fifcLr>f 1 4 , 3 1 -^ttltli- -So 

i3J:U^{i-§-PWMC 2 ^tii:tjL;'^i: ^>/n'~:5^3 1 

>/<-^^i4{±s 3 vf-'v-^c 2 7&^ib<7)ii:«i:iE^{i^ 
wj-r^o 20 

[0 0 9 5] tfz. h)\^^mm^^3 0 3 7&Hf-?- 

PWMC 1 i6XX/m^PWU I 2^m:^)L/^i:a^. ^> 
^^-:^IAI±^ ^-i5^M 1 75^'l§ISiL/::!^iS«l±*r{i^P 
WMC 1 tc<toTE»iLmi±t::^^IILT3>T'>-»?-C 2 ^ 
^mL> 'i' >^<-^ 3 1 li^ 3 v-r^-^fC 2 

mjE^^f-^pwMi 2izx^x^m.m&iz^^Lx^- 

^M2 ^JEi*1-^o 

[0 0 9 61 z(Dx^i,zLx. mm.mm^B<o^^mLiz 
Ml, M2 rB^Tm^j^^^^^^'-<7)jR5:7&^''g"9 J: ^ 30 
[0 0 9 7] ^(Dimz'0\.^x{±. ^ife<7)?gsi ^[h]i:t* 

<7)ffl'g':b-ti:7!i^[iI7<7)y" KN 1 , N2mgfE^n^o"r 

t(Dm^<0^^io-^:^'^J\\izmm^ti^o 

[ 0 0 9 s] mM<r>mB2\fZi6\.^xi±s 2m^j^±(o^- 4o 

(0 0 9 91 tfz. nm<r>r^n2i,zi6y.-xi±. 2mi:^± 
<7y^-9^fs^W)i'^'e'-9mw}^mz^\.^x. m^igrimm 

^'mnfg^iifzt^. ^HEn ^ ^ifihi--2> ^ ^ 
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[0 10 0] ^^mn'^^titz%m<^MPii±'t^x(D,f^.x 

J: Z/mm\^X(Ot^X<0^mf)^^tti^ 

m2] mi u^i-ftiif«i^Bcoisiig-7*n y ^mxi> 
[1113] ii2ti*i-^-^ V}i^^mm^^(DWt^'km. 

[US] HI \.z7y^'t^-9%m^m<Dm\'^^mFi'rh 

[me] H 1 n*i-^-i5^l21iillM^7)tbf'^^Si^l-^ 
fz^<D^ hizi^ay-y u—^^:- VXh^o 

mi] %m(owm 2 tt ^ - %m^m: ^m,^ 

[Hi 8 1 H 7 ti:^i-ftiJ®!^M^7>1ttg'7*n ^mxi> 

ho 

[n 9 1 H 7 ii^f ^- ^mW}ms:<o«}i'f^um'th 
[HI 0] ^^&*co^-:5^lEi^I^g<7)mB&•7'^';. i^H-c 

10. 11. 13, 18 mS-tV-i^-. 12 

14, 20. 31, 420 1 

5 1 6 VIBT-A. 1 7 W*Sr- 

A. 1 9, 4 3 0 D C/DC =f >^<-^. 2 1 
=7>ffl-t-^, 2 4, 2 8 S»rL-fe>-^-x 30, 30 

0 mmmm.. 4 0 9m^w^^w±m.nu. 4 2 
?s»§e> 54 •:3>j<^9mp^um^wiiku. 10 

0, 2 0 0, 4 0 0 -t- :5'll£fjj^g. 3 0 1, 3 0 3 
•t- h ;v ^ WJi^^S. 3 0 2 mi±'m$«{»^S. 

4 1 0 25i:^ra]m/±=3 >>^>'-5'. B nam?®, c, c 

1, C2 3>T-'>-9-. Q1-Q8, QIO, QllN 
PNhT>v;^^.Dl--D8,D10, Dll 

K. L, L 1 'JTiJ' hJL'. M, M 1 , M2 ^- 
5^. SRI, SR2 Nl, N2 / 
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